Enzymatic characterization of GOAT, ghrelin O-acyltransferase.
Ghrelin is a gastric peptide hormone in which serine 3 (threonine 3 in frogs) is modified primarily by an n-octanoic acid; this modification is essential for ghrelin's activity. The enzyme that transfers n-octanoic acid to the third serine residue of ghrelin peptide has been identified and named GOAT for ghrelin O-acyltransferase. GOAT is the only known enzyme that catalyzes the acyl modification of ghrelin and specifically modifies the third amino acid serine and does not modify other serine residues in ghrelin peptides. GOAT prefers n-hexanoyl-CoA over n-octanoyl-CoA as the acyl donor, although in the stomach n-octanoyl form is the main acyl-modified ghrelin and the concentration of n-hexanoyl form is very low. Moreover, a four-amino acid peptide derived from the N-terminal sequence of ghrelin can be modified by GOAT, indicating that these four amino acids constitute the core motif for substrate recognition by the enzyme.